A new C 23 steroid, (3,5,14)-methyl (3-hydroxy-14,15-epoxy-20-oxo-21-norcholan-24-oate) (1), together with four known ones (2-5), were isolated from the venom of Bufo bufo gargarizans. Their structures were elucidated on the basis of extensive spectroscopic analysis. The cytotoxicity of these compounds was also evaluated against human hepatocarcinoma HepG2 cells. Compound 3 showed significant cytotoxicity with an IC 50 value of 16.8±0.7 μM.
Toad venom, the postauricular secretion of Bufo bufo gargarizans or B. melanostictus, was widely used to treat toothache, superficial infection and heart disease in China [1a,b] . Previous chemical investigations indicated that bufadienolides and indole alkaloids were the main chemical components of the toad venom [2a-2d] . Recently, our group reported the isolation and characterization of a series of C 23 steroids with unique side chains at C-17, which were proposed to be the cleavage products of bufadienolides [3a,b] . In this work, we report the isolation and structure elucidation of a new C 23 steroid, (3,5,14)-methyl (3-hydroxy-14,15-epoxy-20-oxo-21-norcholan-24-oate) (1), along with four known bufadienolides, 14α-artebufogenin (2) [3a] , 20R,21-epoxyresibufogenin (3) [4] , 20S,21-epoxyresibufogenin (4) [4] and resibufagenin (5) [5] from the toad venom.
The molecular formula of 1 was determined as C 24 H 36 O 5 on the basis of a quasi-molecular ion peak in its HR-ESI-MS at m/z 427.2454 [M+Na] + (calcd for C 24 H 36 O 5 Na, 427.2455). The characteristic IR absorption bands at 3431 and 1739 cm -1 indicated the existence of hydroxy and carbonyl groups. The 1 H NMR spectrum of 1 indicated the presence of two angular methyl groups [ H 0.98 (3H, s) and 1.00 (3H, s)], a methoxy group [δ H 3.64 (3H, s)], and two oxymethines [δ H 4.04 (1H, m) and 3.59 (1H, br s)]. The 13 C NMR and DEPT spectra of 1 showed twenty-four carbon atoms, including one methoxy carbon, two methyls, ten methylenes, six methines and five quaternary carbons. A comparison of the 1 H and 13 C NMR spectra of 1 with those of resibufagenin (5) revealed that their 1 H and 13 C signals for rings A-D were very similar. The essential differences in the 1D NMR spectra between 1 and 5 were the absence of a 2H-pyran-2-one moiety and the appearance of two carbonyls (δ C 175.4 and 214.1), two methylenes [ H 2.88 (2H, m) and 2.46 (2H, m); δ C 38.2 and 29.1] and one methoxy group [δ H 3.64 (3H, s); δ C 52.5] in 1. Based on the analysis of the 1 H-1 H COSY, HSQC and HMBC spectra, the 1 H and 13 C NMR signals of 1 were fully assigned as shown in Table 1 . The 1 H-1 H COSY spectrum of 1 revealed the presence of three spin systems ( Figure  1 ). In the HMBC spectrum, the correlations between H 2 -16 and C-20, between H-23 and C-24, as well as between the methoxy group (δ H 3.64) and C-24, indicated the existence of a linear side chain that was linked to C-17 ( Figure 1) . Subsequently, the relative configuration of 1 was deduced by the ROESY spectrum. The ROESY correlations between H-8 (δ H 2.00) and Me-18 (δ H 0.98)/Me-19 (δ H 1.00), and between H-5 (δ H 1.76) and Me-19 indicated that these protons were -oriented. The cross-peaks between H-7 ( H 1.05) and H-9 ( H 1.72)/H-15 ( H 3.59) suggested these protons were -oriented (Figure 1) . Therefore, compound 1 possessed the same A/B cis, B/C trans and C/D cis ring system as the other bufadienolides found in toad venom. 
Moreover, the distinct NOE correlation between H-17 ( H 2.58) and
H-12 ( H 1.49) confirmed the -orientation of the linear aliphatic chain. Thus, the structure of 1 was established as (3,5,14)methyl (3-hydroxy-14,15-epoxy-20-oxo-21-norcholan-24-oate) and accorded a trivial name of bufotricosaroide C, which is a 21-nor steroid with a methyl butyrate side chain at C-17.
The cytotoxicities of compounds 1-5 were evaluated on human hepatocarcinoma HepG2 cells by MTT assay. As shown in Table 2 , compound 3 significantly inhibited cell viability of HepG2 cells compared with compound 4, with an IC 50 value of 16.8±0.7 μM, implying that the presence of 20α,21α-epoxy was a favorable factor for an anti-proliferative effect. Extraction and isolation [6] : The air-dried and roughly powdered venom (1.5 kg) was ultrasonic extracted with 95% ethanol for 40 min at 40 • C. The solution was evaporated under reduced pressure to give a crude residue (900 g), which was partitioned between CH 2 Cl 2 and H 2 O. The CH 2 Cl 2 extract (321 g) was subjected to silica gel (200-300 mesh) using a mixture of cyclohexane-acetone (5:1 → 1:1) to obtain 15 fractions (Fr.1-15). Fr. 2 was subjected to reversephase C 18 silica gel eluted with gradient mixtures of MeOH-H 2 O (20:80 → 90:10) to afford a mixture that was further purified by preparative HPLC using MeOH-H 2 O (72:28) as the eluent to yield 1 (3 mg), 3 (9 mg) and 4 (10 mg). Fr. 6 was further subjected to reverse-phase C 18 silica gel chromatography eluted with MeOH-H 2 O gradients (30:70 → 90:10) to obtain 5 (22 mg). Fr. 8 was separated by a Sephadex LH-20 column (MeOH) to afford 2 (5 mg).
Bioassay: Human hepatocarcinoma cell line HepG2 obtained from American Type Culture Collection (VA, USA), was cultured in RPMI-1640 medium containing 10%, v/v, new bovine serum and 1%, v/v, penicillin-streptomycin in a humidified atmosphere with 5% CO 2 at 37°C. The cytotoxicities of 1-5 were measured as described before [7] . Cells treated with medium containing 0.12% DMSO were considered as 100% viable, and bufalin was used as the positive control [8] . The concentration required to inhibit cell growth by 50% (IC 50 ) was calculated from survival curves ( 
